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(54) Improvements in and relating to preserving food products 

(57) A process for preserving a food product 1 that increases in volume when heated comprises enclosing the food product 
in a package 2 comprising a tray 3 and a cover 4 of flexible material arranged over the mouth 3c of the tray and spaced 
apart from the food product, the package having a microporous window 5 and 6. The food product 1 in the package 2 is 
heated to effect pasteurisation and, if desired, cooking of the food product, and the package is sealed. The cover 4 and the 
microporous window 5 and 6 are so arranged, and of such an area, relative to the tray 3 and the food product 1 that, before 
the package 2 is sealed, gas can only enter or leave the interior of the package through the microporous window and, 
during heating, in spite of an increase in volume of the food product, the cover remains spaced apart from the food product 
and, during subsequent cooling, moves towards the food product. The cover may take the form of a pouch (Fig. 12). 
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"Improvements in and relating to preserving food 
products" 

This invention relates to preserving food products 
and to sealed packages containing such preserved food 
5 products . 

The term "preserving" is used throughout the 
specification to mean so treating a food product as to 
increase the period of time for which that food product 
will remain substantially unimpaired by vegetative micro- 

1 0 organisms as compared with the period of time for which 
it would have remained so unimpaired under the same 
storage conditions had it not been so treated. 

The preserving of moist baked foods, for example, 
bread and cake, gives rise to particular problems. 

15 Baking itself suffices to preserve the food products to 
some extent in addition to effecting cooking. That is 
because baking brings the temperature of the food 
ingredients, and of the cooked product, to a level at 
which vegetative micro-organisms are destroyed. The 

20 destruction of vegetative micro-organisms that are 
responsible for most food spoilage begins when the 
temperature rises above 65°C. 

Many products that have simply been formed by baking 
appropriate ingredients, however, do not remain unspoilt 

25 for very long unless further steps are taken. There are 
several reasons for that: the moisture content of the 
product may change undesirably, the product may become 
re-infected by vegetative micro-organisms, and there are 
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two ^groups ,of bacteria that produoe heat . resistant 
that survive the hMt treatment inherent ^ fcaking 

-desired changes in m 0isture content ^ be 
hy enclosing tha product in a aaalad package. For 
5 various reasons, nowever, the p^uct usuall y has to be 
flowed to cool before packaging. FO r example, the 
product »a y be fragile Bhile lt ± . ^ ^ 
-I occnr within tha package if it is sealed before 
cooling of the product . ouring cooling, the product is 
irable to re-contamination unless steps are taken to 
prevent it. 

Spoilage resulting fro- the heat resistant spores 
«=•». as is fc^, be controlled ^ ^ ^ 

example, b y restricting the water activity of the product 
snd by maintaining a nigb acidity of the product, each of 
"hxch can be applied onl y to a restricted range of 
products. Also , spoilage oan be CQntrolled by ^ 

the product under a suitable atmosphere, for example, an 
atmosphere containing onl y a sa.aU proportion of free 
ox y gen and, especiall y , an atmosphere containing a higb 
Proportion of carbon dioxide. Kurther, spoilage can be 
controlled b y storing the product at temperatures lower 
than the ambient temperature. 

It has previousl y been proposed (see European Patent 
^cation „=. 3 68 601 A2) to p _ ent re _ oontan , lnation 
of the product during cooling by closing the mouth of a 
tra y in wbich the product is located, before heating, 
«th a la.er of a micropores material, „ hlch ma y be 
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paper or ; ,a plastics material and which, while permitting 
the egress of gas (for example, air and water vapour) and 
the ingress of gas (for example, carbon dioxide), 
substantially prevents the ingress of micro-organisms. 
5 When the product has been cooled, the tray is sealed by 
enclosing it within a gas-proof envelope. 

In some cases, however, there is an additional 
problem in that, with some products, of which bread is an 
example, the product may increase in volume or "rise 11 on 
0 heating. It is undesirable for the product to come into 
contact with a covering layer of microporous material at 
that stage because the microporous material may become 
contaminated with the food product, which might block the 
pores of the material and impair its effectiveness, and 
5 on which mould spores might germinate. Also, the 

appearance of the food product itself might be spoilt by 
such contact. 

The invention provides a process for preserving a 
food product that increases in volume when heated, which 
0 comprises enclosing the food product in a package 

comprising a tray, in which the food product is located, 
and a cover of flexible material arranged over the mouth 
of the tray and spaced apart from the food product, the 
package having a microporous window (as hereinafter 
5 defined), heating the food product in the package to 
effect pasteurisation and, if desired, cooking, of the 
food product, and sealing the package, the cover and the 
microporous window being so arranged, and of such an 



area, relative to the tray and the food product that, 
before the package is sealed, gas can only enter or leave 
the interior of the package through the microporous 
window and, during heating, in spite of an increase in 
5 volume of the food product, the cover renins spaced 
apart from the food product and, during subsequent 
cooling, moves towards the food product. 

The term "microporous window" is used throughout the 
specification to mean a region of the package having 
10 pores or perforations of such a size that gases can pass 
through the window but micro-organisms are substantially 
prevented from doing so. The microporous window may 
comprise a single opening or two or more openings in the 
cover or the tray, for example, an array, which may be 
'5 regnlar or irregular, of punched holes, and a patch of 
microporous material closing the opening or openings, 
(the openings being much larger than the pores in the 
microporous material). Alternatively, the microporous 
window may oe a region of the cover or the tray that has 
20 perforations in it of the said size. 

During heating, gases, for example, water vapour, 
are evolved by the food product and there is thermal 
expansion of the atmosphere in the package. By having a 
microporous window located in the cover or in the tray of 
'5 the package (or in both the cover and the tray) it is 
Possible to allow gases to escape from the interior of 
the package through the window and also to prevent micro- 
organisms from entering the package. By suitably 



selecting the area and porosity of the window it can be 
readily arranged for the window to offer such resistance 
to the flow of gas through it that a significant pressure 
difference develops across it during heating. in the 

5 process of the invention, that pressure difference is 
used to ensure that the cover, which is flexible, does 
not come into contact with the food product during 
heating even though the food product increases in volume. 
On cooling, the gas pressure within the package decreases 

0 to the ambient pressure and may in some cases decrease 
below the ambient pressure. Thus, the cover moves 
towards the food product so that the final, cooled 
product appears substantially to fill the package. 

The cover may be affixed, for example, mechanically 

5 or by heat-sealing, to the tray itself around the mouth 
of the tray, the part of the cover bounded by its join to 
the tray being of greater area than the mouth of the 
tray. (Such a cover will be hereinafter referred to as a 
"lid". ) 

0 The lid may be so arranged that it extends down into 

the tray before heating (although it is still spaced 
apart from the food product) and, during heating, rises, 
because of the pressure difference across it, to form a 
dome over the food product. In another arrangement, the 

5 lid may be folded, pleated, or preformed and collapsed, 
so that it lies substantially in the plane of the top of 
the tray before heating and, during heating, rises to 
form a dome over the food product. In a further 



««*-«*, the lia may have . generaUy aomea 
c°nf iguration before ^ . rntha 

diff*™ • case, the pressure 

Terence M not reguirea fco cause ^ ^ 

because «* the , lexlbillty of ^ ^ ^ ±> ^< 
necessa ry to ensure thafc ifc ^ Kaintained 
-juration by the pressure ^^^^^ — 
Also, in that c*<?^ • 

neoessary *° arrange that «» 

9 ,~ " lthin the leases heiow the 

P,e ssure during CMling so ^ ^ 

10 towards the food product Th= , •„ 

desired m , " ^^d in the 

e Slr ed conjuration by thermo£or „ ing< pIsssme _ 

~ "° Uld1 " 9 b — " is a« ix ed to the tra y 

Seaiin, or such a pa=kaga _ ^ ^ _ 

id as descrioed ahove may be effeote(J ^ 

15 substantial coolina of ^ „ 

Dl _. 9 ° f f ° 0d has occurred by 

Placing ov er the window a seal™ t 

a sealing layer of moisture- 
.ateria! (by Bhich ls meanfc a 

and a« lItlng the ^ ^ ^ ^ 

t « y) and sealing ls to be effeoted in such 

manner, then, advantageously f he 

. . 9eously, the porosity and the area 

of the window, the nature of th* * „ 
25 hat . t 6 f °° d P ro <3uct and the 

25 baking temperature are such . 

SUCh that ' a t or before the 
conation or the heatin 9 step, the ^ ^ _ 

h T ln0lUd " ^ — - surricient force by 

the excess gas assure ^ ^ 



ambient pressure to enable the sealing layer to be 
affixed to the lid, by heat-sealing or by means of an 
adhesive, by pressing the sealing layer downwards on the 
lid without causing the lid to come into contact with the 
5 food product. Such a sealing step can be performed 
relatively easily before the tray leaves the oven. It 
will generally be found that a microporous window of the 
porosity capable of performing its primary purpose of 
substantially preventing the ingress of vegetative micro- 
0 organisms and of convenient area will afford sufficient 
resistance to the flow of gas through it, not only to 
ensure that the lid does not come into contact with the 
food product during baking, but also to cause the lid to 
be adequately supported by gas pressure during such a 
5 sealing step. 

In an arrangement in which the microporous window is 
in the lid, the sealing layer may be sealed to the lid 
over an area surrounding the window before any sub- 
stantial cooling of the food product has occurred, and, 
after cooling, when the lid has moved towards the food 
product, the said layer affixed to the tray, or to the 
lid where it is supported by the tray. In such a case, 
the sealing layer may be in the form of a sheet of semi- 
rigid plastics material or board. An arrangement in 
which sealing is carried out before any substantial cool- 
ing of the food product has occurred has the advantage 
that the contacting surfaces of the microporous window, 
the lid and/or tray, and the sealing layer are generally 
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".icroMo^icaX^ cl ean „ hen the surfaoes _ 
nt= contact, b eca use of ^ ^ 

5 pac k lnSt6ad ° f ab ° Ve arra ° 9e;ent *" «- 

LTV ealed after the flexible iia h - — — 
11 1 / roduct by plaoin9 over the mi ~ ~ . 

lln9 layer of B oistu r e- imp e CT ea bl e mat6rial at 
S ta e and then affixing ^ sMiin9 tQ ^ ^ 

ana/ M tray . In suoh . stepi seaiing 

IT t ~ h — — o r by he at- S ea ling 
„ the lia and the food proauct after b ^ ng 

" * -o« «- appearance o f 

the £ ooa p^uct or cause otner undesirable e«ects than 

30 bakln9 - ^ ^ • - «. t„e 

*- of a sheet o* semi - rigid plastics Qr board _ 

sea ling . the sealing layer ^ lncorporatea 

; anti "-°" C '° -exp guar a acainst re-con- 

ta t ion by vegetative ^^.^^^^^ 

17' T diately prior to seali - th * ~*— - 

t h ^ Md ^-oPoxous Hi noo w that are 

to be contacted by the sea iing lay er may be heated to a 

~ ° f at ^ «*= ^ order to inhibit 
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germination of any mould spores which may have fallen on 
those surfaces during cooling of the food product- Such 
heating may be carried out using infra red radiation, or 
it may be carried out by drawing the surfaces onto a hot 
5 plate by evacuating the region between those surfaces and 
the hot plate. The sealing layer is advantageously also 
heated prior to use. Instead of, or in addition to, 
heating to inhibit the germination of mould spores, 
ultra-violet radiation may be used for that purpose, 

TO In a further arrangement, sealing may be carried out 

by placing the tray with its contents and lid in a 
moisture-impermeable overwrap, which may be a bag or 
other form of container. 

The sealing step may, if desired, be carried out in 

15 an atmosphere containing only a small proportion of free 
oxygen, and it may be carried out in an atmosphere of an 
inert gas, for example, nitrogen or carbon dioxide, which 
latter gas has a preservative effect on the food product 
by inhibiting the growth of micro-organisms. In such a 

20 case, before sealing, there may be an exchange of gases 
within the package for ambient gases through the micro- 
porous window. 

The final position of the flexible lid relative to 
the tray after the food product has finished cooling will 

25 depend upon the area of the part of the lid bounded by 

its join to the tray in relation to the size of the tray, 
the nature and amount of the food product, and the 
temperature when the package is sealed and the temp- 
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erature when it has finished cooling It ma K 

"J-ing. It may be pref- 

ZZ' in k order to facllltate stackin9 o£ the «*- - 

food product has f lnlshea cooling< ^ ^ 

s in the plane of - thVtop of ^ 

wxll be appreciated that the lid inn u 

. tne lld Ml11 not necessarily be 

tJ-at, and may be wrinkled. 

The tray ^ fce Qf such confIguration that ^ 

tendmg right round the base) f heP , 

e case), the food product being 

LT? n the base ° £ the tray - The — — 

-teed, he of such concretion that lt aefines 

! ZT Y of cavities for the *~ — • - «-* 

" ^ "^"^ t0 " * "™lti-cavitv cc nfigur a tion .. 
Such a n,uiti-cavit y conjuration may fae 

and a linin 3 situalefl ^ ^ 

c b ; in : 50 shaped - - «*- «- oa Vities . The multi . 9 

Slther Case ' the term "mouth of the trav" M „ 

txie rr *Y as used in 

the application then refers to en a rea th=- 

«>= souths of aix the cavities. — ~— 

!5 »a y hl^r bS 8 ShSet ° f fleXlMe — »»ich 

Z and r 3 " " " ~ 8 

web, and thereafter severed. 

instead of the cover hei„ 9 affiled to the tra y in 
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the form.. of a lid, the cover may be a pouch in which the 
tray is situated, the microporous window being located in 
the pouch . 

Sealing of the pouch may be effected after the food 
5 product has cooled by covering "the microporous window 

with a sealing layer of moisture-impermeable material and 
affixing the sealing layer to the pouch to effect the 
seal. Alternatively, the pouch may be enclosed in an 
over- wrap of moisture- impermeable material, which is then 
10 sealed. In either case, to guard against re- 
contamination by vegetative micro-organisms, the sealing 
layer or the over-wrap may have incorporated in it an 
antimycotic agent, and/or the outer surface of the pouch 
and the inner surface of the sealing layer or over-wrap 
15 may be heated, immediately prior to sealing, to a temp- 
erature of at least 80°C, or treated with ultra-violet 
radiation as described in the sealing step above. 

When the cover is a pouch, the microporous window 
may be so located in the pouch that it is directly over 
20 the mouth of the tray, but, rather than having the window 
over the mouth of the tray, it may be found advantageous 
for it to be so located in the pouch that it is under- 
neath the tray. Preferably, the microporous window is so 
located in the pouch relative to the tray that opposing 
25 surfaces of the pouch can be affixed to each other to 
isolate the food product from the window, and thereby 
seal the tray in a moisture- impermeable enclosure prov- 
ided by a portion of the pouch. In the latter case, no 
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- ......... »C Z,™ ■"" " - 

13 not locate -"roporous wl „ aow 

located over tha mouths of the cavities Sueh 

^ — ^ *— -th iines of weaJse ! 8 

^-.-v, ^- , . weakness around 

each o* the cavities sQ ^ ^ ^ ? 

10 each co fflprising OQe of the tray, 

easilv ^ 6S ' to be separated 

easily f ron , each other. 

The materials used for the trav «.* 

« is in the - Y/ thS COVer (Aether 

to in tlie rorm of a liM ^ 

—porous materia* I, 3 m - °* 

» layer if a . , ""^"^ ^ tt « —"-9 

« atlesT " " ithStand1 " 9 ^ — 
eratures, for example, temperatures in the rano. I * 

-so he affiled to T ^ ^ ^ 

*> case MI be : the - the — «- 

y xn a manner such that the result „ • . 

--stance temperatures „ithin that J ^ 
When the microporous 

ndo " co ">Prises a patch of 
microporous material that . 

Paper or it „ "* 

25 "^rel inclusions to give a „„ t , , 

Polymer sintering « °« b » U - Pore sise, or hy 

forated " b * -de of a fi lm per - 

^ t0 ^ bUt ~nti ally to eJtclude ^ 
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passage .of micro-organisms and mould spores through it. 
The film. may be made of polyester, polycarbonate, poly- 
ether sulphones, polyether imide or other polymers. 

The cover (whether it is in the form of a lid or a 
5 pouch) is advantageously made "from a sheet of co-extruded 
oriented polyester and heat-sealable amorphous polyester, 
the latter material forming the inner surface of the 
cover. In such a case, when the microporous window is in 
the cover and comprises a patch of microporous material, 
10 the patch is preferably affixed to the inner surface of 
the cover by heat-sealing. 

The tray may be made of crystalline polyester, and 
in an arrangement in which the cover is in the form of a 
lid, the tray may have, at least on that portion of the 
15 surface to which the cover is affixed, a layer of heat- 
sealable amorphous polyester. The tray may, instead, be 
made of a plastics material comprising a polyether imide 
and a polycarbonate, or of a thermosetting plastics 
material. It may also be made from a fibrous material 
20 lined with an amorphous polyester or from a thermosetting 
plastics material. Further, it may be made of aluminium 
foil having a lacquer coating. 

The tray may be given the desired configuration by 
moulding, thermo forming or pressure-forming. In the last 
25 case, a relatively thin sheet, for example, within the 
range of from 20 to 30 x 1 0~ 6 m in thickness, of co- 
extruded oriented polyester and heat-sealable amorphous 
polyester may be placed on a male die with the amorphous 
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layer in contact with the die ,. 

a . ■ S dlS ' and the sheet ana the male 

«~ Placed in a matchi „ 9 female ^ ^ ^ ^ 

crease the sheet into the desired configuration. By 
- 9 heated dies, the pleats can he secured in plaC e b y 
hat-sealing the layers of the pleats together, .stead 
- -n 3 a single sheet of co-e x truded materia!. two such 

"srstant adhesive with their amorphous surges outer- 

Tr bE " SSa " that bett " - the 

Pleats can he ohtained. „ he n the tray is formed in the 

manner ' b — " - - lacKin, in rigidity, ifc 
is preferably located H n . • 

y located rn a rxgrd container during the 

heatxng step of the method of the invention. 

The invention also provides a sealed package cen- 
tering a food product which has heen preserved hy a 
Process in accordance with the invention. 

Several forms of process for preserving a food 
product and severe * 

VSral f ° rms of ^aled package, all in 
accordance with the invention 

invention, will now be described, by 
way of example, with reference f-o 

Ce to the accompanying draw- 
ings, in which: 

"9- ' is a diagrammatic vertical section through 
a first form of package comprising a tray 
and a cover in the form of a lid; 
Fi *- ^ is a plan view of the lid for the tray 
shown in Fig. i . 

"9. 3 ls a diagrammatic vertical section through 
the package shown in Pig. , , ^ durlng 
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baking; 

Fig.. 4 is a diagrammatic vertical section through 
a second form of package comprising a tray 
and a lid, before baking; 
Fig. 5 is a diagrammatic vertical section through 
a third form of package comprising a tray 
and a lid, before baking; 
Fig. 6 is a cross-section, on a larger scale, 
through a portion of the lid when the 
package shown in Fig. 3 (or Figs. 4 and 5) 
has been sealed; 
Fig. 7 is a diagrammatic vertical section through 
the package shown in Fig. 6, after baking, 
sealing and cooling; 
15 Fig. 8 is a diagrammatic vertical section through 

the package shown in Fig. 3 (or Figs. 4 
and 5) when the package has been sealed in 
an alternative manner to that shown in 
Figs. 6 and 7; 

20 Fig. 9 is a diagrammatic side view partly in 

section of a fourth form of package 
comprising a tray and a cover in the form 
of a pouch, before baking; 
Fig. 10 is a diagrammatic side view partly in 
25 section of the package shown in Fig. 9, 

but during baking; 
Fig. 11 is a diagrammatic side view partly in 

section of the package as shown in Fig. 10 



BNSDOCID: <GB 22527 12A_I_> 



16 



but after cooling and sealing; 

Fl 5. 12 i s a diagrammatic m»« • 

mmatic plan view of a further 

f0rm ° f PaCka * e Rising a tray and a 
5 • P ° UCh ' after sealing, and 

13 is a diagrammatic plan view of the Qf 
Package shown in p±g> „ ^ 

sealing. 

i n iti T Irin9 t0 "~— ■**»» ana 

initially to Pig s . , and 

10 is enclosed in a Dack *** 1 t0 b * 

eo in a package, which is indict-,,,* 
the reference numeral 2 "Seated generally by 

generall x Rising a tray, indicated 

generally by the reference numeral 3 < v 

Product is locat ed , " f °° d 

located, and a cover in the form of l id indi 

cated generally by the reference numeral 4 

define^ tXay 3 3 blSe ^ ^ 3b, „hich 

D * "° Uth 3 ° ^ ""^ «~— *• at the top in a 
-ipheral. outwardly extending flange 3d. ^ trey 3 is 
formed of C rv«5f a n« s 
sealable ' ta " lne ^ a layer of heat- 

ealable amorphous polyester on its inner surface 
deluding the upper surface of the flange 3d, 

The lid 4, made from a sheet of ,. 
. =>neet of co-extruded lavaro 

of oriented polyester and heat-sealable 

esfpr . sealable amorphous poly- 

ester is arranged over ^, y 

over the mouth 3r 4-k j. 

the amorphous polyester 1 " 
M tray A Der - ! ^ faCi " 9 lnt ~*or of the 

the fl 31 POr " 0n ^ °* l " *• —1— to 

the flange 3d of the tray 3 by heet-sealino th 

Polyester layers of t„ , . «» l ™3 the amorphous 

part of th 7 Md ^ t09eth -- «- 

Of the ird 4 within the peripheral portion 4a is of 
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greater area than the mouth 3c of the tray, and the lid 4 
is of such configuration that it extends down into the 
interior of the tray 3 leaving a small clearance between 
the inner surface of the lid and the uncooked food prod- 
5 uct 1 . 

As can be clearly seen in Fig. 2, the lid 4 is prov- 
ided with a microporous window in the form of a regular 
array of circular apertures 5 in the lid and a patch 6 of 
microporous material. The size of the apertures 5 is 
10 such that the lid 4 does not itself materially impede the 
egress of gas from the package 2 during baking of the 
food product 1 even though the lid is made of an 
impervious material. Affixed by heat-sealing to the 
inner surface (the surface facing the interior of the 

15 tray 3) of the lid 4 and covering all the apertures 5, 
however, is the microporous patch 6, which is of such 
porosity that it allows gases to pass through it but 
substantially prevents micro-organisms from passing 
through it. Because the lid 4 is itself sealed to the 

20 tray 3, gases can only enter or leave the package 2 

through the patch 6, and micro-organisms from the ex- 
terior are substantially prevented from entering the 
package, and hence from reaching the food product 1 . The 
microporous patch 6 may be a sheet of microporous paper 

25 or a sheet of microporous plastics material. 

The package 2 is placed in an oven and heated to 
effect pasteurisation of, and to bake, the food product 
1, which increases in volume as it is heated. Gases 
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microporous patch 16 closing the apertures 15, the patch 
being heat-sealed to the inner surface of the lid 14. 
The pressure difference that develops across the lid 14 
during baking ensures that the lid remains in its domed 
5 configuration so that there is "no Contact between it and 
the food product 1 during baking even when the volume of 
the food product has increased to its maximum. 

In a further form of package shown in Fig. 5, a lid 
24 made from a sheet of flexible material is arranged 
0 over the mouth 3c of the tray 3 (the same reference 
numerals as used in Figs. 1 and 2 being used in Fig. 5 
where appropriate), and its peripheral portion 24a is 
heat-sealed to the flange 3d of the tray. The portion of 
the lid 24 within the peripheral portion 24a is pleated 
at 24b so that the lid lies substantially flat and in the 
plane of the top of the tray 3. The lid 24 is, like the 
lids 4 and 14, provided with a microporous window in the 
form of a regular array of apertures 25 and a microporous 
patch 26 closing the apertures and heat-sealed to the 
inner surface of the lid 24. During baking, the lid 24, 
like the lid 4, rises to form a dome over the food 
product 1 similar to that shown in Fig. 3. 

Instead of a microporous window in the form of a 
regular array of apertures, such as the apertures 5, 15 
and 25 closed by a microporous patch, such as the patches 
6, 16 and 26, respectively, the microporous window may be 
a region of the lid 4, 1 4 or 24 that has perforations in 
it of such a size that gases can pass through but micro- 
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the top of the tray 3, In the case of a package having 
either the lid 4 or the lid 24, it is sufficient for the 
gas pressure within the package to decrease to the 
ambient pressure and to allow the lid to fall back 
5 towards the food product 1, but* in the case of a package 
having the lid 14, it is necessary for the gas pressure 
within the package to decrease below the ambient pressure 
so that the lid 14 is caused by the pressure difference 
across it to move down towards the food product. As the 
0 food product 1 is now baked and may have a crust on its 
upper surface, any contact between the inner surface of 
the lid 4 and the food product is less likely to spoil 
the appearance of the food product or cause other 
undesirable effects. 
5 Referring to Fig. 8, instead of sealing the package 

2 using a sealing layer in the form of a flexible sheet 
material, a sealing layer 8 in the form of a sheet of 
semi-rigid plastics or board can be sealed to the lid 4 
over an area surrounding the apertures 5 to seal the 
0 package before the tray 3 is removed from the oven. 

After cooling, when the lid 4 has moved down towards the 
tray 3, the sealing layer 8 can then be affixed to the 
tray 3 as shown in Fig. 8. 

In another sealing arrangement (not shown), the tray 
5 3 can be removed from the oven and the lid 4 allowed to 
move down towards the tray before sealing. The apertures 
5 and the microporous patch 6 are then covered with a 
sealing layer (not shown) which is affixed to the lid 4 
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organisms on the exterior are substantially prevented 
from entering and reaching the food product 31 . The 
tray 30 containing the food product 31 and the pouch 32 
is placed in an oven and heated to effect pasteurisation 
5 of, and to bake, the food product. As in the process 
described with reference to Figs. 1 to 8, gases 
(principally water vapour) are given off by the food 
product 31 and those gases together with an increase in 
pressure as a result of heating of the atmosphere within 
10 the pouch 32 cause the portion of the pouch above the 
food product to rise away from the tray 30 and form a 
dome over the mouths of the cavities 30a allowing room 
for the food product to expand without contacting the 
inner surface of the pouch. 
15 The tray 30 is then removed from the oven and its 

contents allowed to cool whereupon the pouch 32 falls 
back towards the tray. A sealing layer 35 of moisture- 
impermeable material, which incorporates an antimycotic 
agent, is then placed over the microporous patch 34 and 
20 heat-sealed to the outer surface of the pouch 32. 

As an alternative to using the sealing layer 35 , the 
pouch 32 with its contents may be enclosed within an 
over-wrap (not shown) which is then sealed. 

Referring to Fig. 12, in a modification of the 
25 arrangement shown in Figs. 9 to 11, a tray 40 with 

cavities 40a containing food product 41 is placed within 
a pouch, indicated generally by the reference numeral 42, 
which is formed from a sheet of flexible material heat- 
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clearly ^ 

The. tray 3 may be given the desired configuration by 
moulding, thermo- forming or pressure- forming. In the 
last case, the tray 3 may be formed by placing a 
5 relatively thin sheet, for example, within the range of 
from 20 to 30 x 10~ 6 m, of co-extruded oriented polyester 
and heat-sealable amorphous polyester on a male die with 
the amorphous layer in contact with the die, and then 
placing the sheet and the male die in a matching female 
10 die so as to pleat or crease the sheet into the desired 
configuration of the tray. By using heated dies, the 
pleats can be secured in place by heat-sealing the layers 
of the pleats together. Instead of using a single sheet 
of co-extruded material, two such sheets affixed to each 
15 other by means of a temperature-resistant adhesive with 
their amorphous surfaces outermost may be used so that 
better heat-sealing of the pleats can be obtained. When 
the tray 3 is formed in the above manner, because it may 
be lacking in rigidity, it is preferably located in a 
20 rigid container during baking. 
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Claims : 
1 . 



A process for preserving a food product that 
-creases in volume when heatefl/ ^ ^ 

e»ciosin g the food product in a pacha g e co m prisin g . 

of" ^ ^ - a =o.er 

-d spaced apart fro. the food product, the pao kag e 
having a microporous window (as h^- 

, . . W tas h erexnbefore defined), 

pas e isation Ma< „ aesirea< cQoking _ ^ ^ 
Product, and seaii„ g the package< ^ ^ ^ 
-xcroporous „indo„ b ei„ g so arran.ed, and of such an 
area, relative to the tra y and the food product that, 
-ore the pacha.e is sealed, gas C an oni y enter or eave 
the mterror of the pac kage throu 9 h the .icroporous 

"T" and ' aUri " 9 hM " n9 ' ^ SP " e «* - i-ase in 

of the food product. th e cover renins spaced 
apart f r0 m the food product ^ * • 

P UCt and ' durxng subsequent 
coolxng, mov6s tQwards fche foQd produc ^ 

20 mi ^ A " Cla±med in lf wherein the 
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Poises a sangle opening or two or 
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0Pen lngs hei„ g muoh larger ^ ^ ^ J 
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3. Aproce SSasclaiffledinclaiffli< 
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. . . . re910n of th * cover or the tray 

that has perforations in i> ^ 

»• xn xt of such a size that gases can 
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pass through the window but micro-organisms are substan- 
tially prevented from doing so, 

4. A process as claimed in any one of claims 1 to 
3, wherein the coyer is affixed to the tray itself round 

5 the mouth of the tray , the part of the cover bounded by 
its join to the tray being of greater area than the mouth 
of the tray, and constituting a lid. 

5. A process as claimed in claim 4, wherein the 
lid is affixed mechanically to the tray. 

10 6. A process as claimed in claim 4, wherein the 

lid is affixed to the tray by heat-sealing. 

7. A process as claimed in any one of claims 4 to 
6, wherein the lid is so arranged that it extends down 
into the tray before heating (although it is spaced apart 

15 from the food product) and, during heating, rises to form 
a dome over the food product. 

8. A process as claimed in any one of claims 4 to 
6, wherein the lid is folded, pleated, or preformed and 
collapsed, so that it lies substantially in the plane of 

20 the top of the tray before heating and, during heating, 
rises to form a dome over the food product. 

9. A process as claimed in any one of claims 4 to 
6, wherein the cover is of generally domed configuration 
before heating. 

25 10. A process as claimed in any one of claims 4 to 

9, wherein the package is sealed before any substantial 
cooling of the food product has occurred by placing over 
the window a sealing layer of moisture-impermeable 
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20 bv f-K« 4- wnere it is supported 
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ealrn. layer is a sheet or sea.i-ri 3 ia plastics 

««• A process as claimed in claim n ^ 
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the food, product by placing over the microporous window a 
sealing layer of moisture- impermeable material at that 
stage and then affixing the sealing layer to the lid 
and/or tray, 

16. A process as claimed in claim 15, wherein the 
sealing layer is in the form of a sheet of semi-rigid 
plastics or board. 

17. A process as claimed in claim 15 or claim 16, 
wherein the sealing layer has incorporated in it an 
antimycotic agent. 

18. A process as claimed in any one of claims 1 5 to 
17, wherein, immediately prior to sealing, the surfaces 
of the lid and/or tray and the microporous window that 
are to be contacted by the sealing layer are heated to a 
temperature of at least 80°C. 

19. A process as claimed in claim 18, wherein the 
sealing layer is. also heated prior to use. 

20. A process as claimed in any one of claims 4 to 

19, wherein sealing is carried out by placing the tray 
with its contents and lid in a moisture-impermeable 
overwrap . 

21 . A process as claimed in any one of claims 4 to 

20, wherein, when the food product has finished cooling, 
the lid lies substantially in the plane of the top of the 
tray. 

22. A process as claimed in any one of claims 1 to 

21, wherein the tray is of such configuration that it has 
a base and side walls (as hereinbefore defined) that 

712A I > 
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extend round the base of the trav f-h « „ 

™ e tray ' the «ood product being 
Placed on the base of the tray. 

23. A process as claimed in an y one of claims , to 
21 , where.n the tray is of such configuration that it 
ae fl „es a plurality of cavities for the food product 

and 23 k A PrOCSSS " Clained in ~ ° f «*— 1- » 

-tuated, the microporous window being located in the 
pouch. e 

25. ft process as claimed in claim 24, wherein, 
after the food product has cooled the ml 

is covered by a sealina 1 Soporous window 

y sealing layer of moisture-impermeable 
mater.,1 „ hioh u af£ixea tQ ^ ^ ^ ^ 

15 af t ^ * Pr ° CeSS " ° lai, " ed " Clai ™ 2i ' " h *"in, 

» an over-wrap o£ moisture-impermeable material, wbich 
then sealed. 

27. a process as claimed in any one of claims 24 to 
25, „ hetein the microporous uindQw ^ so 

28. * process as claimed in any one of claims 24 to 
25, where™ the microporous winaow is so located i„ toe 
Pouch relative to the tray that opposing surfaces of the 

— ~ — - -reby seal the 
tray „ . moisture-impermeable enclosure provided by a 
Portion of the pouch. 

29- A process as claimed in claim 28, wherein. 
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after sealing, the portion of the pouch containing the 
microporous window is removed. 

30. A process as claimed in any one of claims 27 to 
29, wherein the tray defines a plurality of cavities and 

5 the pouch is sealed to the tray "around the mouth of each 
of the cavities. 

31. A process as claimed in claim 30, wherein the 
tray is formed with lines of weakness around each of the 
cavities so as to allow portions of the tray, each com- 

0 prising one of the cavities, to be separated easily from 
each other . 

32. A process as claimed in any one of claims 1 to 
31, wherein the tray is formed by placing a relatively 
thin sheet of co-extruded oriented polyester and heat- 

5 sealable amorphous polyester on a male die, and placing 
the sheet and the male die in a matching female die so as 
to pleat or crease the sheet into the desired config- 
uration. 

33. A process as claimed in claim 32, wherein the 
0 dies are heated and the pleats are secured in place by 

heat-sealing the layers of the pleats together, 

34. A process as claimed in claim 32 or claim 33, 
wherein, before the sheet is placed in the male die, a 
second sheet of co-extruded oriented polyester and heat- 

5 sealable amorphous polyester is affixed to the first 
sheet by means of a temperature-resistant adhesive, the 
sheets having their amorphous surfaces outermost. 

35. A process as claimed in any one of claims 32 to 
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34, wherein the tray is l«o*t-^ • 

is located in a rigid container 

during the heating of the food product. 

36. A process for preserving a food product sub- 
stantially as hereinbefore described with reference to 
Figs. 1 to 8 of the accompanying drawings . 

37. A process for preserving a food product sub- 
stantially as hereinbefore described with reference to 

9 to „ of the accompanying drawings, or with ref- 
erence to Pig. 12 or pig , r3of accompanying ^ 
±ngs . 



38. A scaled package containing a food product 
which has been preserved by a process as claimed in any 
one of claims 1 to 37. 

39. A sealed package containing a food product 
substantial!, as hereinbefore described with reference 
to, and as shown in, Figs . , to 3, and 6 to 8 of the 
accompanying drawings, or modified as shown in Pig. 4 or 
Fig. 5. 

40. A sealed package containing a food product 
substantially as hereinbefore described with reference 
to, ana as shown in, Pi gs . 9 to , 1 of the accompanying 
Swings, or „ ith refer6noe ^ ^ „ ^ ^ ^ ^ ^ 

accompanying drawings. 
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